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DETAILED ACTION 

1 . Applicant's communication filed on December 16, 2005 has been carefiilly considered 
and placed of record in the file. Claim 35 has been amended. Claims 1-47 are pending. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-5, 10-16, 21-23, 34, 37, 39, 46 and 47 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Moddel et al. (U.S. Patent 6,563,185 previously relied upon). 

4. Regarding claim 1, 39 and 46, Moddel et al. discloses an apparatus for producing a 
modulated optical signal, comprising an antenna (e.g. 222A, 223 A) for communicating with a 
waveguide and with an extemally-applied optical field (e.g. 202A) and having an output port; 
and an electrically- variable-impedance device connected at the output port of the antenna, 
capable of responding at a frequency of an extemally-applied optical field and having its 
impedance at the optical frequency changed by an applied electrical signal (i.e. voltage). See 
column 14, lines 32-53. Moddel et al. also discloses the device capable of responding to more 
than one frequency to radiate a mixing product between the optical frequencies. See column 14, 
lines 4-31. See Figure 3 A. 

5. Regarding claims 12 and 47, Moddel et al. also discloses an apparatus for detecting an 
optical signal, comprising an antenna structure (e.g. 20B, 2 IB) having an output port; and an 
electrically-connected detector connected at the antenna's output port, capable of responding at a 
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frequency of the optical signal in a waveguide and for producing a detected electrical signal at 
baseband. See column 3, lines 17-41. Moddel et al. also discloses the device capable of 
responding at more than one frequency producing a detected electrical signal at a frequency 
corresponding to a mixing product of the optical frequencies. See column 20, line 67 through 
column 21, line 30. See Figure IB. 

6. Moddel et al. does not expressly disclose a waveguide communicating with the antenna 
of Figure 3A or IB. However, Moddel et al. discloses a similar antenna device in Figure 2F in 
communication with a waveguide. Furthermore, waveguides are well known in the art for 
providing low loss propagation of optical signals. The modification would have been obvious 
since Moddel et al. suggests the disclosed devices for high speed optoelectronic integrated 
circuits (column 20, lines 52-59), which are known in the art to comprise waveguide circuits. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide a waveguide in communication with the antennae 222A, 223 A or 
20B, 21B of Moddel et al. in order to provide low loss propagation of the optical signal to or 
from the device. 

7. Regarding claims 2-4, 10, 11, 13-15 and 21-23, the electrically-variable-impedance 
device comprises a tunnel junction, wherein the tunnel junction comprises a metal-insulator- 
metal (MIM) structure. More specifically, the MIM tunnel jimction comprises closely juxtaposed 
metal lines with a layer of metal oxide therebetween. See column 7, line 50 through column 8, 
line 6. Additionally, the electrically-connected detector comprises a semiconductor tunnel 
junction. See column 16, lines 65-67. Furthermore, Moddel et al. discloses the device may 
comprise a metal-insulator-superconductor barrier. See column 6, lines 5 1-53. 
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8. Regarding claims 5 and 16, Moddei et al. does not expressly disclose the metal line 
comprising nickel and the oxide comprising nickel oxide. Nickel and nickel oxide were known 
in the art at the time of the invention as a suitable material for a MIM tunnel junction for an 
optical device. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide nickel and nickel oxide in the MIM tunnel jxmction 
of Moddei et al. since it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of obvious 
design choice. See MPEP 2144.07. 

9. Regarding claims 6 and 17, Moddei et al. discloses the area of the jimction to range from 
sub-microns up to hxmdred of microns but does not expressly disclose the area of the junction to 
be less than 100 nm square. However, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to provide the claimed dimension in order to 
provide a wavelength specific device since Moddei et al. teaches that scaling antenna dimensions 
affects the wavelength range of the device. 

10. Regarding claims 7 and 18, Moddei et al. does not expressly disclose a capacitance to be 
less than 100 attofarads. However, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to provide a capacitance of less than 100 attofarads 
since it has been that discovering optimum or workable ranges involves only routine skill in the 
art. See MPEP 2144.05(II)(A)(B). 

11. Regarding claims 8, 9, 19 and 20, Moddei et al. does not expressly disclose a Josephson 
junction or a Schottky barrier. Josephson junctions and Scottky barriers were well known in the 
art for timneling devices at the time of the invention. Therefore, it would have been obvious to 
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one having ordinary skill in the art at the time the invention was made to provide any well known 
tunneling junction since appHcant has not disclosed that the particular junction solves any stated 
problem or is for any particular purpose and it appears that the invention would perform equally 
well with any type of tunneling optical device. 

12. Regarding claims 24 Moddel et al. discloses an apparatus comprising a transmitting 
antenna (e.g. 120C, 121C) for communicating with a waveguide and having an output port; and 
an electrically- variable-impedance device connected at the output port of the transmitting 
antenna, capable of responding at a frequency of an externally-applied optical field and having 
its impedance at the optical frequency changed by an appUed electrical signal (i.e. voltage). See 
Figures 2B and 2C. Moddel et al. also discloses an apparatus comprising a receiving antenna 
structure (e.g. 20B, 2 IB) having an output port; and an electrically-connected detector connected 
at the antenna's output port, capable of responding at a frequency of the optical signal in a 
waveguide and for producing a detected electrical signal at baseband. See Figures 1 A and IB, 

13. Moddel et al. does not expressly disclose a waveguide in communication with both the 
transmitting and receiving antennae. However, Moddel et al. discloses a similar antenna device 
in Figure 2F in communication with a waveguide. Furthermore, waveguides are well known in 
the art for providing low loss propagation of optical signals. Moddel et al. also discloses in 
integrated circuits. The modification would have also been obvious since Moddel et al. suggests 
that the devices may be combined to have applications in high speed optoelectronic integrated 
circuits (column 20, lines 52-59), which are known to comprise waveguides. Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was made to 
provide a waveguide in communication with the antennae 222A, 223A or 20B, 21B of Moddel et 
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al. in order to provide low loss propagation of the optical signal to or from the device in a 
compact device. 

14. Regarding claims 25-27, 33 and 34, Moddel et al. discloses a source of optical radiation 
incident on the transmitting antenna by unguided propagation (performed above a top surface of 
said waveguide). See Figure 3 A. Although guided propagation (e.g. along said waveguide) of 
the optical radiation incident on the antenna is not expressly disclosed, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to provide 
guided propagation since it was known in the art to guide the optical radiation around any 
additional components of an integrated circuit. 

15. Regarding claims 28-30, the method claims would also have been obvious as setting forth 
requisite steps for operation of the devices as discussed above. 

1 6. Regarding claims 3 1 , it is noted that a portion of the externally-applied optical field is 
scattered (as a result of modulation) within said waveguide. 

17. Regarding claims 36 and 37, Moddel et al. appears to disclose direct detection. However, 
coherent detection was also known in the art as an altemative to direct detection and therefore 
would have been obvious to one of ordinary skill in the art. 

18. Regarding claim 32, 35 38 and 40-45, Moddel et al. disclose various appUcations for the 
devices in place of prior art semiconductor devices, which were known in the art to be utiUzed in 
fiber LANs, optical backplanes comprising circuit boards, chip modules, communication systems 
comprising a plurality or interconnects for one-to-many or many-to-many connections. 
Therefore, the incorporation of the device of Moddel et al. in to the various prior art systems 
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would have been obvious in order to provide advantages of speed, simplified input/outputs, and 
ease of fabrication as taught by Moddel et al. See column 20, lines 38-67. 

Response to Arguments 

19. Applicant's arguments filed December 16, 2005 have been fully considered but they are 
not persuasive. Applicants state that the antenna described in Moddel are not described as being 
anything except free-space devices, thus does not satisfy the plain meaning of the claim language 
requiring the interface with a waveguide. 

20. The previous rejection incorrectly stated that Moddel et al. did not expressly disclose a 
waveguide. Upon further review of the prior art, it is clear that Moddel et al. suggests at least 
one example of a waveguide-mitenna interface in Figure 2F. Further suggestions for a 
waveguide interface include applications of the device in optoelectronic integrated circuits 
(colxmm 20, lines 52-59), which are known in the art to comprise waveguides. Therefore, the 
rejection previously set forth has been modified to indicate the relevant portions of Moddel et al. 
that provide suggestions for interfacing the antenna of Moddel et al. with a waveguide, therefore 
satisfying the recitation, "for conmiunication with a waveguide". 

Conclusion 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Sarah Song whose telephone number is 571-272-2359. The 
examiner can normally be reached on M-Th 7:30am - 6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovemick can be reached on 571-272-2344. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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